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Gearbox 



The invention relates to a gearbox with an operating 
device for automatic shifting and selection of a gear 
ratio, the gearbox having a gearbox operating element 
which is arranged to adjust the gear ratio and can be 
activated by means of an operating actor. 

Such gearboxes are known, for example, from published 
German patent application Serial No. 196 37 001 in 
which a hydraulic drive is used for each activation 
of the shift and for each selection process. The use 
of two drives to control the shift and selection 
process is complex in construction and assembly with 
Regard to the drive. 



An object of the invention is to provide a gearbox of 
the above outlined type with an operating device for 
automated shifting and selection of a gear ratio which 
has a simpler construction than gearboxes with devices 
according to the state of the art. Another object is 
to reduce the number of parts. 



This is achieved according to the invention in that 
the operating actor has a drive with a drive output 
element where, on an angular movement of the drive output 
element, the gearbox operating element carries out a 
movement to engage a gear ratio or select a shift slot 
and, at the - same time, acts upon an energy storing 
device which activates an intermediate element for ac- 
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tivation of the gearbox operating element for selection 
or shifting, the activation of the intermediate element 
being limited to a predetermined position by means of 
at least one retaining element. 

Here, it is advantageous if the gearbox operating 
element is a central shifting shaft by means of which, 
on axial displacement of the shifting shaft, an 
engagement of a gear ratio can be carried out and, on 
rotation of the shifting shaft, selection of a shift 
slot can be carried out. 

It is suitable if the gearbox operating element is a 
central shifting shaft by means of which, on turning 
of the shifting shaft, an engagement of . a gear ratio 
can be carried out and, on axial displacement, 
selection of a shift slot can be effected. 

It is also suitable if, between the drive output 
element and the gearbox operating element, there is 
a form-locking connection in the axial direction or 
in the circumferential direction of a rotary movement. 

According to a further inventive concept, it is 
advantageous to provide between the intermediate ele- 
ment and the gearbox operating element a selector ele- 
ment which can be force- impacted by the intermediate 
element, and to provide between the selector element 
and the gearbox operating element a force- locking 
connection acting in the axial direction or in the cir- 
cumferential direction of a rotary movement. 

It is suitable if the gearbox operating element can 
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be activated, e.g., rotated, by means of the intermedi- 
ate element against the force of an energy storing 
device. 

5 It is also advantageous if the energy storing device 
is linked to the selector element at one force 
application point and is fixedly secured to the housing 
at another force application point. 

10 It is also advantageous if at least one retaining 
element has a bolt displaceable or lockable by means 
of a magnet or an electric motor. 

It is also suitable if, in at least one of its adjust- 
15 able positions, the bolt limits or blocks a turning 
of the intermediate element. 

The invention will be explained, by way of example, 
with reference to the Figures. There are shown ^ 
20 ^oa^^ 0 ^ 

Figure 1 a diagrammatic view of a power train, 

Figure la a shift gate, 

Figure 2 an operating device according to the 

invention, and 

25 Figures 3a 

to 9c diagrammatic views of a device accord- 

ing to the invention. 

Figure 1 shows diagrammatically a fuel combustion 
30 machine 1, such as a combustion engine, after which 
is connected a flywheel 2 and a torque transmission 
system 3, such as a clutch, and a gearbox 4. Via the 
gearbox output shaft and for example a differential 
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connected after this, drive wheels for example of a 
motor vehicle can be driven. 

The gearbox 4 has an operating device 99 for automated 
5 shifting into and selection of a gear ratio of the 
gearbox 4 . 

A control unit 5 controls an operating actor 6 for the 
activation of the torque transmission system 3 such 

10 as a clutch. The control unit 5 can also control at 
least one device with an operating actor 7 for shifting 
and/or selection of the gear ratio of the gearbox 4. 
The control unit 5 is in signal transmitting connection 
with the actor 6 via the signal connection 8 and with 

15 the operating actor 7 via signal connection 9, The 
control unit 5 can also be in signal transmitting con- 
nection with further electronic units such as for exam- 
ple engine electronics. Also, the control unit can 
be in signal transmitting connection with sensors. 

20 

As used herein, shifting and/or selection of the gear 
ratio denotes that, on a selection process, a selection 
is made between shift slots 11 of a shift diagram 10 
of the gearbox and, on the shift process within a shift 
25 slot 11, a gear or gear ratio is engaged or disengaged, 
see Fgure la. 

The gearbox 4 has at least one activatable gearbox oper- 
ating element internal to the gearbox or projecting 
30 from the gearbox such as for example a central shifting 
shaft or at least individual shifting rods by means 
of which the gear ratio of the gearbox can be set or 
activated by a shift and/or selection process. On ac- 
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tivation, the gear ratio of the gearbox is thus con- 
trollable in a planned manner by means of at least one 
operating actor. 

There are various embodiments of gearboxes where indivi- 
dual gears are shifted by rotating a central shifting shaft and 
where the shift slots are selected by moving the 
central shifting shaft in an axial direction. 

There are also design forms of gearboxes in which the 
shift and selection control take place via a central 
shifting shaft, where the actuation for shifting is converted to 
an axial movement of the central shifting shaft and 
the activation for selection is converted into a 
rotational movement of the central shifting shaft. 

There are also gearboxes which have two or more axially 
displaceable or rotatable elements for shifting and 
selection of the gear ratio. 

The actuating device 99 has an operating actor 100 
which has a drive 101, such as for example an electric 
motor followed, where applicable, by a gearing. The 
drive has a drive output element 102 which can be 
turned on control of the drive such as the electric 
motor. Arranged on or formed of one piece with this 
drive output element 102 are two pegs 103 and 104 which 
are also turned on rotation of the element 102. 

To shift and/or select the gear ratio of the gearbox 
4, the drive output element 102 is turned from the cen- 
tral position or from one of the end positions, either 
clockwise or counterclockwise, through an angle a.. . 
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A selection process from the neutral position of the 
gearbox into the position or location of the first gear 
takes place from the median position of the drive 
output element 102 in a clockwise direction and into 
5 the one end position. A selection process from the 
neutral position into the position or location of the 
second gear takes place from the central position of 
the drive output element 102 counterclockwise into the 
corresponding other end position. Shift and selection 
10 processes are carried out correspondingly. 

On pivotal movement of the peg 103 in the course of 
a shift and/or selection process, such pivotal movement 
of the peg is transformed or translated by means of 

15 a transfer gate 105 into an axial movement of the 
central shifting shaft 106. By such axial movement 
of the central shifting shaft 106, the shift process 
of the gear ratio of the gear is carried out. For 
additional clarity, the indicator element 107 and the 

20 shift gate 10 8 are shown where the central shifting 
shaft 106 can be displaced axially and turned in such 
a way that all gear or translation stages of the 
gearbox (gears 1-6, reverse R and neutral N) can be 
engaged. The axial movement of the central shifting 

25 shaft initiates the engagement and disengagement of 
the gear ratios. The illustrated positions of the peg 
103 and of the shaft 106 correspond to the neutral 
position of the gearbox in the shift slot of the first 
and second gears. The first gear is selected in 

30 response to a clockwise angular movement through an 
angle , and the second gear is selected in response 
to a counterclockwise rotary movement. Another gear 
is selected analogously if the slot is different. 
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The transfer gate 105 has two spaced-apart essentially 
parallel flanks 105a, 105b between which the peg 103 
is tightly engaged in the axial direction of the shaft 
106, and the shaft 106 is axially displaced on pivoting 
5 of the peg 103. 

Starting from an engaged gear, on an angular movement 
of the drive output element 102 in the direction toward 
the neutral position, such as the median position of 

10 the drive output element 102, the pivotable element 
111 is pivoted via a link rod 110. Both end portions 
of the link rod 110 have link sockets 110a, 110b which 
are articulately connected with the link heads 104a, 
112a on the pegs 104 and 112, respectively. The 

15 pivotable element 111 is rotatably mounted on a 
projection or shaft 121 of an intermediate element 120. 

Between the element 111 and the intermediate element 
12 0, there is provided an energy storing device 140, such as 

20 a spring or coil spring which, on a relative angular 
movement between the elements 111 and 120, is forcibly 
compressed and stores energy. The two end portions 
140a and 140b of the spring 140 are fixedly secured 
to the elements 111 and 120 by retaining pegs 141 and 

25 142, respectively. 

In the event when there is no restriction upon angular 
movement of the element 120, the element 120 would 
follow the rotary movement of the element 111 on a 
30 shift from a gear position into neutral or vice versa. 
However, if rotation of the element 120 is limited, 
the energy storing device 140, such as the aforementi- 
oned spring, is caused to store energy. 
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To restrict or limit the rotation of the element 120, 
at least one retaining element 150, 151 is provided 
which can restrict rotation of the element 120 in a 
planned manner. This at least one retaining element, 
5 or as shown in Figure 2, two retaining elements 150, 
151 have pins or bolts adjustable in position which 
can be set between individual positions. Here, the 
retaining element 151 is structured in such a way that 
it has a bolt 151a which can enter an opening 152 of 
10 the element 120. Due to such engagement of the bolt 
151a, the element 120 cannot be rotated by the force 
impact. Thus, engagement establishes protection 
against rotation. 

15 By activating the retaining element 150 and on outward 
movement of the bolt 151a, rotation of the element 120 
can be limited to the slot of the third and fourth 
forward gears. If thus the energy storing device 140 
is moved by the shift process into the neutral 

20 position the element 120, through the energy storing 
device 140, such as a torsion spring, is turned to 
assume a position corresponding to the slot of the 
gears three and four. If neither the retaining element 
150 nor the retaining element 151 is activated, on a 

25 shift process into neutral position the energy storing 
device is caused to store energy or to store additional 
energy and the element 120, owing to the bias of the 
energy storing device 140, such as a torsion spring, 
is turned to assume the position corresponding to the 

30 slot of the gears five and six or to the slot for R. 

The element 120 has a supporting surface 120a which 
can be urged against a complementary surface 160a of 
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a selector lever 160 , as a selection element, by means 
of an energy storing device 17 0. By turning the 
element 120, the selector lever 160 is pivoted against 
the force of the energy storing device, such as a 
5 spring, and a process involving selection of shift 
slots can be carried out. Here, a head 161 of the 
selector lever 160 enters between two jaws 162a, 162b 
of the transfer gate where, on pivoting of the selector 
lever 160, the transfer gate is turned and thus the 
10 central gear shaft 106 is turned. 

On movement of the transfer gate 105 and the central 
shifting shaft 106 in the direction toward neutral 
position, via the connecting rod 110 at the same time 

15 the energy storing device 140 of a pretension mechanism 
120 , 140 , 111 is impacted and tensioned. While the 
element 111 carries out a rotary movement, the stop 
element 120 is held via selector lever 160, central 
shifting shaft 106 and H-shift gate 108 so that the 

20 pretension spring (energy storing device) 140 is caused 
to store energy. 

If the bolt 107 is freely movable in the neutral 
position of the gearing in the selection direction, 

25 the energy storing device 140 is permitted to dissipate 
energy and turns the central shifting shaft 106 against 
the resistance of a spring 170 into the slot of the 
gears three, four or five, six or R. Whether in the 
selection process, such as an angular movement of the 

30 central shifting shaft, only the next slot or a further 
slot is selected, depends upon which retaining element, 
namely the retaining element 150 or 151, is activated 
or operated. 
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In the further course of the gear change, the 

pretension mechanism 120 , 140 , 111 is returned or 

rotated back to its starting position via link rod 110 

with a gear engaged. Thus, the surface 120a of the 

5 element 120 is lifted off the surface 160a of the 

selector lever 160, where the selector element is 

however fixed in such position by the shift gate 108 
and can no longer turn back. 

10 A return movement from a higher slot (e.g., for the 
gears three and four) takes place via the energy 
storing device 170, such as a resetting spring. Here, 
too, the retaining elements 150, 151 limit by their 
activation the return to the required slot of the 

15 gearbox. The energy storing device 170 has in both 
end areas force application points which are firstly 
connected with a retaining web of the element 160 and 
secondly fixedly connected to the housing. 

20 On a shift of the gears within a shift slot, such as 
> for example from the first to the second gear, the re- 
taining element 151 is activated to allow only 
activation in the shift slots of the gears one and two. 
On a shift process into the slot of the gears three 

25 and four, for example, from the gear three into the 
gear four, the movement of the stop element 120 is 
limited by the retaining element 150 . 

In such cases of shift processes, the energy stored 
30 in the energy storing device is dissipated again on 
engagement of a gear. 

The retaining elements can constitute blocking magnets 
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with a bolt displaceable by means of a magnetic field. 
The retaining elements can also constitute step magnets, 
where it is suitable, instead of two magnets, to 
provide one step magnet in which the bolt can be 
5 adjusted to a plurality of positions. 

Similarly, the retaining elements can constitute 
electric motors with for example bolts formed as 
spindles, where on rotation of the motor shaft these 
10 spindles can be screwed axially out or in. 

Figures 3a to 9c show a device according to the 
invention and a process according to the invention 
utilizing that device according to the invention in 
15 which two functions are described, namely shifting of 
a gear within a shift slot and selection of a gear slot 
of the gearbox. 

Here a continuous function (main function) such as 
20 shifting or selection is carried out directly by the 
drive of the operating actor. An independent second 
function (auxiliary function) such as selecting or 
shifting uses separate positions. 

25 At the time of progress of the auxiliary function, this 
draws its energy from the drive of the main function 
but from an energy or force storing device such as a 
spring . 

30 The energy for the carrying out of the auxiliary 
function is advantageously taken in a not time-critical 
phase from the drive of the main function and stored 
temporarily in an energy storing device. When the 
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auxiliary function is to be carried out, energy is 
drawn from such energy storing device. 

The energy storing device always dissipates only as 
much energy as is required to cover a distance until 
reaching the desired discrete position of an element 
for selection or shifting If originally more energy 
was stored than the energy required, the excess energy 
is returned to the source, which means that the energy 
is again available for the selection movement. 

The energy performance of the auxiliary function and/or 
tensioning or impacting of the energy storing device 
is drawn from the drive for the main function. 
Optionally, however, the energy can be drawn from 
another source. 

Thus, an operating actor for two functions can be 
produced with just one drive without the disadvantages 
of the known fixed angular relations of the functions. 

The device proposes stops which define individual 
discrete positions which can be assumed by the posi- 
tion-modifiable element 120 . These stops can 
constitute mobile stops in accordance with an advanta- 
geous embodiment. 

The number of discrete positions can match the number 
of selectable positions, and the number of stops can 
conform to such number. The number of positions deter- 
mines the number of stops or, in the case of a 
combining of stops, a smaller number. 
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For example, the target position on a change of shift 
slot in a selection process is defined by means of the 
position of stops. The rest position for the stops 
can be at the top or at the bottom. 

5 

If multi-stage stops are used, corresponding stepped 
operating elements can be used to reduce the number 
of operating elements. 

10 For example, the following can be considered as 
operating elements for the steps: a multi-stage 
adjustable magnet for a multi-stage stop, switch 
magnets, an electric motor for example with a pin which 
can be extended by means of a thread on rotation of 

15 the motor shaft and moves via any drive a device formed 
as a stop for the slots concerned, or a pneumatic or 
hydraulic control. Combinations of the components 
listed above are also possible. 

2 0 The link between the main function drive and the energy 
storing device can contain step-down or step-up gear 
stages. However, the directions of movement are free. 

The design example employs an operating actor for 
25 automation of a manual gearbox with three shift slots 
(1-2, 3-4, 5-R) but gears with more than three shift 
slots can be operated in an analogous manner. 

The functions of shifting (movement forward/backward 
30 in a shift slot) and selection (selection movement 
right/ left between shift slots) are each independent 
of the direction of the other function. There is no 
direction dependency of the main function of shifting. 
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If shifting and selecting were in opposite directions, 
the actor could still be used. 

Figures 3a and 3b show schematically two advantageous 
5 embodiments of devices 200 and 300. 

Among others , the device 200 of Figure 3a has two 
actuatable stop pins Ml , M2 of the af oredescribed type 
which determine the end position of the element 120 
10 during selection. 

Furthermore, there is provided a mobile energy storing 
device 201 which comprises a prestressed energy storing 
spring Fl serving as a force accumulator and being 

15 tensioned and relaxed by a lever mechanism Hi. On the 
other hand, the drive 202 for the lever mechanism, by 
turning of Hla and Hi and displacement of the element 
WF1 for shifting, such as for example a central 
shifting shaft, fulfills its main purpose of operating 

20 a central shifting shaft for the shift movement. This 
spring 201 reacts against a thrust pad Dl which has 
an abutment for the spring on the side of the lever 
mechanism and thus guarantees a basic initial stressing 
within the energy storing device. The initial 

25 stressing is effected by a schematically indicated 
clamp SI . 

The return spring F2 is firmly connected with the 
central shifting shaft WS1, the guide . bolts WFl of 
30 which can be seen projected in the gate (Kl) . 

The pins of the stop bolts Ml and M2 limit the position 
or movement of Dl and allow the stop of Dl to pass only 
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when the corresponding operating element assumes its 
one or upper rest position. 

In the device of the embodiment of Fig. 3b, only one 
5 position-modifiable drive-activatable stop pin M is 
provided; this stop pin can be shifted or actuated 
in 2 stages, i.e., to three positions. These stages 
correspond to the abutments or stops of the stepped 
thrust pad SDl . This device can perform the same 
10 functions, such as shifting and/or selecting, as the 
device of Figure 3a. 

The rest position of the energy storing device is advan- 
tageously in the shift slot with gears 1-2 whereas, 

15 in accordance with another advantageous embodiment, 
the rest position can also be allocated to another 
shift slot such as for example the shift slot 5-R. The 
energy storing device, such as the spring Fl , is 
pulled into this shift slot by the lever Hi when a gear 

20 in the gearbox is engaged, i.e., when the finger WG1 
has reached an end position in a shift slot. The 
spring Fl is then under a basic or initial stress which 
is established in that the spring in the illustrated 
clamp SI is arranged beneath the pressure pad Dl and 

25 the spring Si under initial stress and cannot dissipate 
all of the energy . 

In response to further increase of stressing of the 
energy storing device by a shortening of the path or 
30 the space for the energy storing device by the distance 
of a slot (loading or stressing of the energy storing 
device) , the energy storing device can due to its 
prestressing and characteristic curve compress the 
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spring F2 by at least the distance of a slot. In 
response to a shifting, such as prestressing , through 
a distance corresponding to two slots, the energy 
storing device can compress the spring F2 by at least 
5 the distance of two slots. 

Figures 4a to 4c illustrate an automatic shifting 
procedure in a stepwise fashion by means of the device 
200, there being carried out a shifting procedure from 
10 a gear 1 to a gear 2. This does not necessitate a 
change of the shift slot, i.e., a selection. 

With the first gear engaged, the spring Fl is being 
subjected to a basic initial stress and both stops Ml 

15 and M2 , or at least the one stop Ml, are/ is lo- 
cated in their/its lower rest positions or position. 
The thrust pad Dl contacts the first stop Ml. Thus, 
the entire energy storing device is held against 
movement. Apart from the initial stressing, 

20 essentially no additional energy is stored in the energy 
storing device. 

Upon disengagement of the gear 1, i.e., on movement 
of the finger WFl by pivoting the lever Hla and dis- 

25 placement of the linkage VI coupled to the finger WFl, 
the spring Fl is stressed in response to movement of 
the lever mechanism Hi. The tensioning distance corres- 
ponds in this embodiment essentially to the distance 
required to pass two slots where, without blocking by 

30 the stop Ml or M2 against the return force of the 
energy storing device, the selection process would have 
been carried out. 
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However, the thrust pad Dl cannot yield or become dis- 
placed because such movements are prevented by the stop 
Ml- The return spring F2 holds the gear shaft WSl in 
the slot 1 even if the Kl , in its central plane, i.e., 
in the neutral range N of the gearbox, were to permit 
a movement out of the slot. 

On further shifting from neutral into the gear 2, see 
Figure 4c, Fl is again permitted to relax and 
essentially returns the stored energy to the lever H. 
Thus, such energy can be utilized to support the main 
function of the drive for the lever Hi . 

Figures 5a to 5c represent an automatic shift process 
by means of the device 200 in stages to carry out a 
shifting process from gear 2 into gear 3. In neutral 
position N, there always takes place a change of shift 
slot, i.e., a selection by one slot in a direction 
toward 5/R. 

Prior to starting a disengagement of the gear 2 by 
turning the lever Hla, Hi by the drive, the pin of the 
stop Ml is moved to the upper rest position but the 
pin of the stop M2 remains in its lower rest position. 
Since M2 is in the lower rest position, Dl can move 
only until it contacts the stop M2 . On disengagement 
of the second gear, Fl is stressed to an extent 
corresponding to the distance or spacing between two 
slots. Before the neutral position N is reached, the 
gate KUL still holds the guide bolt WFl in the shift 
slot 1-2. When the gate KUL is in the neutral range 
N and allows a change of shift slot, or selection, Dl 
is pushed in response to partial dissipation of energy 
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by the spring Fl , which reacts against Hi, upon the 
stop M2 which corresponds to the position of the finger 
WFl in the required slot 3-4. Here, F2 is acted upon 
and is at least partially compressed. On further 
5 engagement of the gear 3, Fl dissipates half or part 
of stored energy again because the prestressing was 
caused merely by further movement through a distance 
of two slots but the actual distance was limited by 
the stop M2 to that of only one slot. The force being 
10 then applied by the return spring F2 is absorbed for 
example, by the gate. 

Figures 6a to 6c represent an automated shift process 
by means of the device 200 in stages to carry out a 

15 shift process from the gear 3 into the gear 4. No 
change of shift slot, i.e., selection, is necessary. 
Stops Ml , M2 are positioned as for gear change 2= >3 
(Ml top, M2 bottom) . The energy storing device Fl is 
moved to the right by the distance of one slot because 

20 Hi is pressed against Fl and the entire energy storing 
device can yield as far as stop Dl on M2 . If Dl now 
lies against M2 , further movement of the lever Hi leads 
to a stressing of the energy storing device by the 
distance of one slot (the energy storing device is 

25 moved fully by the lever Hi through the distance of 
the first slot) . As now F2 biases the gear shaft WSl 
against the thrust pad Dl, the slot does not change 
during the shift process even if the gate allows a 
selection. As the energy storing device Fl did not 

30 have to give off energy for selection, in this case 
it dissipates the stored energy in an amount 
corresponding to the distance for one slot. 
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Figures 7a to 7c illustrate an automatic selection 
process by means of the device 200 in stages to carry 
out a shift process from the gear 4 into the gear 5. 
Here, in the neutral position N, there is a change of 
5 shift slot, i.e., a selection by one slot in the 
direction 5/R. To reach the shift slot 5/R, Ml and 
M2 are activated in the upper rest position. Fl is 
tensioned during disengagement of the gear 4. The 
complete energy storing device is moved from the slot 

10 1/2 to the slot 3/4 where it bears upon the shifting 
shaft WA1 with the thrust pad Dl. The position of WS1 
is now maintained by the gate. During its further 
movement, the lever Hi only stresses the energy storing 
device, which is no longer displaceable , by the 

15 distance of one slot (one slot displacement distance, 
one slot load) . When the gate now allows a selection, 
Fl dissipates energy and presses Dl against WS1 and 
further toward the right-hand selection stop of the gate 
whereby F2 is caused to store energy. Thus, the energy 

2 0 storing device has given off all energy down to its 
basic initial stress. During engagement of the gear, 
it is drawn into the rest position of gears 1/2. The 
force of F2 is absorbed by the gate. 

25 Figures 8a to 8c represent an automatic shift process 
by means of the device 200 in a stepwise fashion to 
carry out a shifting from the gear 1 into the gear R, 
i.e., into reverse gear. Here, in the neutral position 
N, there is a change of shift slot, i.e., a selection 

30 by two slots in the direction toward 5/R. To reach 
the slot 5/R starting from the slot 1/2, the two stops 
Ml and M2 are brought to their upper rest positions. 
Thus, the entire distance is cleared for Dl . Upon dis- 
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engagement of the gear 1, Fl is stressed by the amount 
of two slot widths and WS1 with its stop in the gate 
prevents a movement over the contact point at Dl . When 
the gate now permits a selection, Fl dissipates energy 
5 and pushes Dl , and hence WSl, into the gate 5/R. The 
gear can then be engaged but energy cannot be recovered 
from Fl because a selection over two slots has 
occurred. The bias of F2 is taken up by the gate. 

10 Figures 9a to 9c illustrate the steps or stages of an 
automated shift process by means of the device 200 to 
carry out, in stages, a shift process from the gear R, 
i.e., from reverse, into the gear 1. In the neutral 
position N, a change of the shift slot (i.e., a 

15 selection) takes place by a distance of two slots and 
in the direction of the slot 1/2. Ml and M2 remain 
in their lower rest positions so that Dl must remain 
in its original position. Upon disengagement of the 
gear, Fl is caused to store energy but Dl cannot move 

20 because it rests against Ml. When the gate permits 
a selection, WSl is pushed into the slot 1/2 in 
response to energy release by F2 . Fl can relax upon 
engagement of the gear 1 so that the energy which was 
stored by Fl is recovered for the gear engagement. 

25 

All return shifts, such as for example, the shift 2-1, 
3-2, 4-3 or 5-4, are carried out in the same way as 
described above for the return shift R-l, where the 
setting of the stops to define the return shift must 
30 be controlled. The target slot is always defined first 
via the position of Ml and M2 , and is then set via 
spring force. However, here Dl always remains the stop 
for the shifting shaft WSl which is always pushed to 
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the left by the spring F2 on shifting down. As 
explained in the examples, for shifting up the energy 
storing device (spring Fl) supplies energy for selec- 
tion. 

The control distance which is necessary to stress the 
energy storing device 140, i.e., the shift distance 
(by an appropriate selection of the ratio and 
components) , is preferably less than the shift distance 
from the neutral plane to the synchronization point 
of the gearbox. 

The patent claims which are filed with the application 
are proposed formulations without prejudice for the 
achievement of additional patent protection. The 
applicant reserves the right to claim further features 
heretofore disclosed only in the specification and/or 
in the drawings . 

The back-references utilized in the dependent claims 
refer to the further developments of the objects of the 
independent claims by the features of the respective 
dependent claim; they are not to be regarded as a 
waiver of the achievement of independent substantive 
protection for the features of the dependent claims 
concerned. 

Moreover, the features of the dependent claims consti- 
tute independent inventions which have a status 
independent of those of the preceding dependent claims. 

The invention is not limited to the described examples. 
On the contrary, numerous changes and modifications 
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can be carried out within the framework of the 
invention, particularly such changes, elements and/or 
combinations and/or materials which are novel, for 
example, by combination with or deviation from features 
5 or elements or process steps described individually 
in connection with those to be gleaned from the general 
description, drawings and claims and lead by 
combinable features to new objects or new process steps 
or process step sequences, also where they concern 
10 production, testing and operational features. 
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